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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely detect the 
failure of a secondary air supply system without being 
affected by atmospheric pressure. 

SOLUTION: When the difference DLTPON between the 
maximum value MAX and the minimum value MIN of 
pressure pulsation in a secondary air passage is 
calculated, a criterion ASVNGON for atmospheric 
pressure during execution of diagnosis is set in 
accordance with the newest atmospheric pressure data 
PA and is compared with the difference DLTPON. If 
DLTPON > ASVNGON, a secondary air supply system is 
judged to be normal; if DLTPON < ASVNGON, leakage or 
the like may occur in the secondary air supply system 
and the pressure fluctuation is smaller than under 
normal conditions, so the system is judged to have 
failed. Therefore if the air-fuel ratio between cylinders is 
varied, or if a misfire has occurred, or for an operating 
area where the flow rate of secondary air is small, such 
as a low-load area, precise judgment is always made 
possible irrespective of differences in height by eliminating the influence of atmospheric 
pressure, so reliability can be enhanced. 
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(a) ©S4-WfaRB tc ^ , j ' J> i 5tc> ±E— ff^^fiiBF^ 

assuage ±e*»EttiHwe«niLfc*«E 

«ft*OWIl*RSt*«SlRS*ISi:s JJBIR 
«BE*gI«ll^aTfllffibfc±flB=:?»aS»il»rtOBE* 
Sii!!©«*<I t Mtot t ©a*±E*JJ£«t»e 

C0007] n&g(2ett<D%w3u. gp**fcr^ea« 

IMRoaW>IWW«Bfc*v»T» HI (b) ©S#4»&0 

S/JMi t ©MSriia -T 3 MKE^ M»fcb.^a i: , 
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4. St/> I/0^^-7x-X4 5*VU7^y4 

S^HElHlgS 4 7 , ±EI /0-{^-7x-X4 5<£> 
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[0 0 3 0] ±f2^mE[Hlgg4 7tt. ECUUU-5 0 
©ij U-8fi^LT^7f'J 5 1 teSttStu C^0/^ 
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Sfc* ±iE^«±[h]S§4 7ii. iSS, ±E/Vyfy 5 l 40 
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—2k ±E^y-yS/3yX>fyf 5 2O0N, OFF 
±g^7^777RAM4 4^7^7 

[0 0 3 1 ] gfc, ±CI /0^y^-7x-X4 50 
A**— Mete. 7^f 9 b, /*y*-bV1t 
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xj, mm* y*3 9 tisitt^ ^a^mm so 



3, 3 8 , ^aiTKS-fe 2 4 . F 02-trV9"2 6 a, 
&0\ R02^!^2 6 btf±KA/DS3fcS4 9 */h 
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[0 0 3 5] ±fEE C U 4 0 (±EC PU 4 1 
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A S VfflW»yW^ K/Vl/^3 6^>&45r*$ 

r-ZtiK ±SZJ*y*7y?R AM4 4tcXh7^tl 
[003 6]^ ±Eh77;l/f-*^ ECU 40^ 

fcTfl»fcR#m*-t l£o^'J7;^^ 
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[0 0 3 7] ±fSECU 4 0lC&2>~ 
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[0 0 3 8] t*T> ±I2E C U 4 0 ti53ja««»S 10 

[0 0 3 9] H7tt. Brffi»IB»k:*Jii»*tTSns* 

Ffr*«S»J-r*. fSx #fHBI*-FW\ *ff*l 
*- FUTBtfc-fe? h*5^'J7Stl577^# 

BR««ffi*/*«E«lftV W -Y F/ 12tfON, 

OF F^nTSE^J-feVitl 3fccfc!>!ft«Sffi*li:*»E 20 

[0 0 4 0] f LT> ±faX7 L ^^S5nc^3l/^T^:^E 

WW*- F-^av^frJctt^-^vsiRiw. *su3Efffflj 

^E— F<D£€> ±IBX-r*yyS51^&^"r*y^ p S52'\Jt 
IMSA/^HWyW^hWl 2£rO 

X-ryyS53,S54T% ^M^ff^j/^: 

[0 0 4 1 ] *r^^b^. xf^yssa-ca^vhfltc* 

**yh7yA (C<-C+l) . Xx^yS54T% # 

•jyHC^SSfflc s 1 w±fcft^fc^S3^*«'^ 
C<C S 1 <0£fr*ct±;l/-^V*ffitt\ C^CS1T% 
K««EE*/*«BE«J»vuy>r F^;l/^1 2^0Nl 

[0 0 4 2] X-x*y^S55T^E^;-feV-tM 3fr£>(DT 40 
to^fif*X*LTA/DffiJlL, X-r*y :/S56T*A 
/ D gjftttfc***"* ttJMLSfcfT o T^^BE-r- * P A 
*$LZb&t, X7^7S57T¥iSfl^ftH©fc»* *«EE 

f-^PA^gitsnisuM cmmtao) 

(SUM^-SUM+P A) o 
[0 0 4 3] IR< X«r*y :/S58T*li. «*0a«:*^> 

i^ntfD£i*. ±fgXx^7 P S597b^XT-^7 f 'S60-\il/u so 
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[0 0 4 4] *OgL X-ry^S6iaB^il*. X-r*y 

»fflsuM^nfn*y7t cc<-o, i<-o. su 

M«-0) > Jlz-^VfcStfSo ^^7^RAM 
4 4 M X h Tt^g fH ^ A a, ft Bg^j&3g*e- 

[0 0 4 5] *lc. H3-H6(D*»»R;Wfylco 
f 1 Jc-fey hgn577^F 1 *#S8tSo ^l/T, F 

1 =otr *S»«»ON^o»W3V*TUTi^ft^^i: 
^M«X-ryysi02W^ifi^. F 1 = 1 

O F FB#<O^R*^lfT , r^<X'ryysi30WP*^iit?o 
[0 0 4 6] » % coftKf^R;!'— ^vM^TtefflS 

F 1 =OTX-r«yysi01^e>XT*^ysi02J^ 

[0 0 4 7] $f, X-ry^Sl02W»<O— *ffl««|&0 
NB$(DiK®1^0^T^t^o X-r^yS102Tt±. 

^%lH^So cOiSf^W^ 0!I*.t£, ffiftM. SHHE 

tf A S VfWWU»VU/-< F/VI/73 6^iE*T**SC 
^^TfeD. ±IBX7 L y7^102M4o^T^W*ff^i9IS 
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fr*«^So ftt, ASVffiMVW^hVW 

3 6^0 F FOi:f?7fy^S163^ty7U ASV 
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[0 0 5 0] — i5, ±t2XTv7S\02\C*S^TWmgki* 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fault read-out unit of the secondary air supply 

system of the engine which supplies the secondary air to an exhaust air system. 

[0002] 

[Description of the Prior Art] The system which aimed at improvement in the rate of clarification of a 
three way component catalyst is known by supplying the secondary air of optimum dose to the upstream 
of a three way component catalyst as part of an engine exhaust gas clarification system, oxidizing 
unburnt glow gas within an exhaust air system, and making regularity conventionally, the inflow air- fuel 
ratio to a three way component catalyst. 

[0003] In such a system, in order to prevent aggravation of the exhaust air emission by failure and 
abnormality degradation of a secondary air supply system, when it has the function to diagnose failure 
of a secondary air supply system, for example, a pressure differential with an outlet side separates from 
a predetermined value the entry side of a pulse air induction reactor in JP,4-50423,A, the technique 
judge that is unusual is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it becomes small [ a pressure differential 
with an outlet side ] the entry side of a pulse air induction reactor under an environmental condition with 
the low atmospheric pressure of high ground etc. as compared with the flat ground, when the decision 
value or pressure measurement value in the flat ground is used as it is, there is a possibility of causing an 
incorrect diagnosis. 

[0005] This invention aims at offering the fault read-out unit of the engine secondary air supply system 
which can detect the abnormalities of a secondary air supply system exactly, without having been made 
in view of the above-mentioned situation, and being influenced of atmospheric pressure. 
[0006] 

[Means for Solving the Problem] In the fault read-out unit of the secondary air supply system of the 
engine with which invention according to claim 1 supplies the secondary air to an exhaust air system 
through a secondary air path A secondary air path pressure detection means to detect the pressure in the 
above-mentioned secondary air path as shown in the basic block diagram of drawing 1 (a), It is based on 
the data of the path internal pressure detected with an atmospheric pressure detection means to detect 
atmospheric pressure, and the above-mentioned secondary air path pressure detection means. A 
pulsating pressure-differential calculation means to compute the difference of the maximum of the 
pressure pulsation in the above-mentioned secondary air path in the condition of supplying the 
secondary air to the exhaust air system, and the minimum value, A decision value setting-out means to 
set up the decision value forjudging the abnormalities of the above-mentioned secondary air supply 
system based on the data of the atmospheric pressure detected with the above-mentioned atmospheric- 
pressure detection means, When the above-mentioned difference is below the above-mentioned decision 
value as compared with the decision value which set up the difference of the maximum of the pressure 
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pulsation in the above-mentioned secondary air path computed with the above-mentioned pulsating 
pressure-differential calculation means, and the minimum value with the above-mentioned decision 
value setting-out means, it is characterized by having the abnormality judging means the above- 
mentioned secondary air supply system judges that is unusual. 

[0007] In the fault read-out unit of the secondary air supply system of the engine with which invention 
according to claim 2 supplies the secondary air to an exhaust air system through a secondary air path A 
secondary air path pressure detection means to detect the pressure in the above-mentioned secondary air 
path as shown in the basic block diagram of drawing 1 (b), It is based on the data of the path internal 
pressure detected with an atmospheric pressure detection means to detect atmospheric pressure, and the 
above-mentioned secondary air path pressure detection means. A pulsating pressure-differential 
calculation means to compute the difference of the maximum of the pressure pulsation in the above- 
mentioned secondary air path in the condition of having suspended secondary air supply in an exhaust 
air system, and the minimum value, A decision value setting-out means to set up the decision value for 
judging the abnormalities of the above-mentioned secondary air supply system based on the data of the 
atmospheric pressure detected with the above-mentioned atmospheric-pressure detection means, It 
compares with the decision value which set up the difference of the maximum of the pressure pulsation 
in the above-mentioned secondary air path computed with the above-mentioned pulsating pressure- 
differential calculation means, and the minimum value with the above-mentioned decision value setting- 
out means. When the above-mentioned difference is larger than the above-mentioned decision value, It 
is characterized by having the abnormality judging means the above-mentioned secondary air supply 
system judges that is unusual. 

[0008] In the fault read-out unit of the secondary air supply system of the engine with which invention 
according to claim 3 supplies the secondary air to an exhaust air system through a secondary air path A 
secondary air path pressure detection means to detect the pressure in the above-mentioned secondary air 
path as shown in the basic block diagram of drawing 2 (a), It is based on an atmospheric pressure 
detection means to detect atmospheric pressure, and the data of the path internal pressure detected with 
the above-mentioned secondary air path pressure detection means and the data of the atmospheric 
pressure detected with the above-mentioned atmospheric pressure detection means. The pulsating 
pressure-differential calculation means compute by converting it into the value under the criteria 
atmospheric pressure for an abnormality judging, When the above-mentioned difference is below the 
above-mentioned decision value as compared with the decision value which set up beforehand the 
difference of the maximum of the pressure pulsation in the above-mentioned secondary air path 
computed with the above-mentioned pulsating pressure-differential calculation means, and the minimum 
value under the above-mentioned criteria atmospheric pressure, it is characterized by having the 
abnormality judging means the above-mentioned secondary air supply system judges that is unusual. 
[0009] In the fault read-out unit of the secondary air supply system of the engine with which invention 
according to claim 4 supplies the secondary air to an exhaust air system through a secondary air path A 
secondary air path pressure detection means to detect the pressure in the above-mentioned secondary air 
path as shown in the basic block diagram of drawing 2 (b), It is based on an atmospheric pressure 
detection means to detect atmospheric pressure, and the data of the path internal pressure detected with 
the above-mentioned secondary air path pressure detection means and the data of the atmospheric 
pressure detected with the above-mentioned atmospheric pressure detection means. The pulsating 
pressure-differential calculation means compute by converting it into the value under the criteria 
atmospheric pressure for an abnormality judging, It compares with the decision value which set up 
beforehand the difference of the maximum of the pressure pulsation in the above-mentioned secondary 
air path computed with the above-mentioned pulsating pressure-differential calculation means, and the 
minimum value under the above-mentioned criteria atmospheric pressure. When the above-mentioned 
difference is larger than the above-mentioned decision value, It is characterized by having the 
abnormality judging means the above-mentioned secondary air supply system judges that is unusual. 
[0010] That is, in invention according to claim 1, the pressure in a secondary air path is detected in the 
condition of supplying the secondary air to the exhaust air system, and the difference of the maximum of 
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pressure pulsation and the minimum value is computed. And as compared with the decision value which 
set up the computed difference based on the data of an atmospheric pressure, a secondary air supply 
system judges with it being unusual at the time of below this decision value. 
[001 1] By invention according to claim 2, where secondary air supply in an exhaust air system is 
suspended, the pressure in a secondary air path is detected and the difference of the maximum of 
pressure pulsation and the minimum value is computed. And as compared with the decision value which 
set up the computed difference based on the data of an atmospheric pressure, when larger than this 
decision value, a secondary air supply system judges with it being unusual. 

[0012] In invention according to claim 3, while detecting the pressure in the secondary air path in the 
condition of supplying the secondary air to the exhaust air system, atmospheric pressure is detected, and 
the difference of the maximum of pressure pulsation and the minimum value is computed by converting 
it into the value under the criteria atmospheric pressure for an abnormality judging. And as compared 
with the decision value set up beforehand, a secondary air supply system judges that the computed 
difference is unusual under criteria atmospheric pressure at the time of below this decision value. 
[0013] In invention according to claim 4, while detecting the pressure in the secondary air path in the 
condition of having suspended secondary air supply in an exhaust air system, atmospheric pressure is 
detected, and the difference of the maximum of pressure pulsation and the minimum value is computed 
by converting it into the value under the criteria atmospheric pressure for an abnormality judging. And 
under criteria atmospheric pressure, as compared with the decision value set up beforehand, when larger 
than this decision value, a secondary air supply system judges that the computed difference is unusual. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0015] For the flow chart of a troubleshooting routine, and drawing 7 , with respect to the 1st gestalt of 
operation of this invention, the flow chart of an atmospheric-pressure detection routine and drawing 8 
are [ drawing 3 - drawing 10 / drawing 3 - drawing 6 / the outline block diagram of an engine control 
system and drawing 10 of the explanatory view of a decision value table and drawing 9 ] circuitry 
drawings of an electronic control system. 

[0016] In drawing 9 , a sign 1 is an engine and shows a level opposite 4-cy Under mold engine in 
drawing. An intake manifold 3 is opened for free passage by each inlet port 2a formed in the cylinder 
head 2 of this engine 1, the throttle chamber 5 is opened for free passage by this intake manifold 3 
through an air chamber 4, and the air cleaner 7 is attached in this throttle chamber 5 upstream through 
the inlet pipe 6. 

[0017] Moreover, the inhalation air content sensors 8, such as a hot-wire type or a hot-film type, are 
infixed, and the throttle sensors 9 which contained further throttle opening sensor 9a and idle switch 9b 
turned on by the throttle- valve close by-pass bulb completely in throttle-valve 5a prepared in the above- 
mentioned throttle chamber 5 are formed successively by the direct lower stream of a river of the above- 
mentioned air cleaner 7 of the above-mentioned inlet pipe 6. 

[0018] Moreover, the idle speed control (ISC) bulb 1 1 is infixed in the bypass path 10 which opens the 
upstream and the downstream of the above-mentioned throttle-valve 5 a for free passage, the pressure-of- 
induction-pipe force / atmospheric-pressure change-over solenoid valve 12 which is selectively open for 
free passage to an above-mentioned interior [ of intake manifold 3 ] and atmospheric-air side are infixed, 
and the pressure sensor (absolute-pressure sensor) 13 is connected to this pressure-of-induction-pipe 
force / atmospheric-pressure change-over solenoid valve 12 at the path which is open for free passage to 
the above-mentioned intake manifold 3. 

[0019] the electromagnetism which has the port which above-mentioned pressure-of-induction-pipe 
force / atmospheric-pressure change-over solenoid valve 12 open for free passage to the above- 
mentioned intake manifold 3, and an atmospheric-air port — it consists of a method valve of three, the 
port which blockades an atmospheric-air port in the state of OFF, and is open for free passage to the 
above-mentioned intake manifold 3 in this gestalt is released, and measurement of the suction-pipe 
pressure by the above-mentioned pressure sensor 13 is enabled. Moreover, if turned on by the electronic 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/13/2004 



Page 4 of 12 



control 40 (ECU; refer to drawing 10 ) mentioned later, the port which is open for free passage to the 
above-mentioned intake manifold 3 will be blockaded, an atmospheric-air port will be released, 
measurement of the atmospheric pressure by the above-mentioned pressure sensor 13 will be enabled, 
and a pressure sensor 13 will be used as an atmospheric pressure detection means. 
[0020] Furthermore, an injector 14 is ****(ed) at each inlet port 2a right above style side of each 
cylinder of the above-mentioned intake manifold 3, and ignition plug 15a which exposes a head to a 
combustion chamber is attached in the above-mentioned cylinder head 2 for every cylinder of the above- 
mentioned cylinder head 2. The ignitor 16 is connected to ignition coil 15b formed successively by this 
ignition plug 15a. 

[0021] The above-mentioned injector 14 is opened for free passage by the fuel tank 18 through the fuel- 
supply way 17, and the fuel pump 19 of an in tank type is formed in this fuel tank 18. The fuel from this 
fuel pump 19 is fed by the above-mentioned injector 14 and the pressure regulator 21 through the fuel 
filter 20 infixed in the above-mentioned fuel-supply way 17, a return is carried out to the above- 
mentioned fuel tank 18 from this pressure regulator 21, and the pressure of the fuel pressure to the 
above-mentioned injector 14 is regulated by the predetermined pressure. 

[0022] Moreover, while a knock sensor 22 is attached in cylinder block la of the above-mentioned 
engine 1, the cooling coolant temperature sensor 24 is ****(ed) by the cooling water path 23 which 
opens a right-and-left bank of this cylinder block la for free passage. Furthermore, front 02 sensor (F02 
sensor) 26a is ****(ed) by the set section of EGUZOSUTOMANIHORUDO 25 which is open for free 
passage to exhaust port 2b of the above-mentioned cylinder head 2, and front catalytic-converter 27a is 
infixed in the downstream of this F02 sensor 26a. Rear catalytic-converter 27b is infixed in the direct 
lower stream of a river of this front catalytic-converter 27a, and rear 02 sensor (R02 sensor) 26b is 
****(ed) by the downstream of this rear catalytic-converter 27b. 

[0023] Opening of the secondary air path 32 which supplies the secondary air is carried out, and the 
secondary air switching valve (Air Suction Valve; AS V) 33 which becomes this secondary air path 32 
from a diaphragm actuator is infixed in above-mentioned EGUZOSUTOMANIHORUDO 25. This 
ASV33 has composition which equipped the diaphragm bulb downstream with the lead valve, the 
diaphragm bulb upstream is opened for free passage by the silence interior of a room of the above- 
mentioned air cleaner 7 through the secondary air path 34, and the lead-valve downstream is opened for 
free passage in above-mentioned EGUZOSUTOMANIHORUDO 25 through the above-mentioned 
secondary air path 32. 

[0024] Furthermore, it is divided into the above ASV33 by the diaphragm, the diaphragm room where 
the spring which energizes a diaphragm bulb in the close direction is built in is formed in it, the ASV 
actuation change-over solenoid valve 36 is connected to this diaphragm room through a path 35, and this 
ASV actuation change-over solenoid valve 36 is further connected to the above-mentioned intake 
manifold 3 through the path 37. 

[0025] the electromagnetism which has the port which is open for free passage to the above-mentioned 
intake manifold 3, and an atmospheric-air port like above-mentioned pressure-of-induction-pipe force / 
atmospheric-pressure change-over solenoid valve 12 as for the above-mentioned ASV actuation change- 
over solenoid valve 36 - it is a method valve of three, and if the port which is open for free passage to 
the above-mentioned intake manifold 3 in the state of OFF blockades, an atmospheric-air port releases 
and it is turned on by ECU 40 which mentions later, in this gestalt, the port which blockades an 
atmospheric-air port and is open for free passage to the above-mentioned intake manifold 3 will release. 
[0026] That is, if the above-mentioned ASV actuation change-over solenoid valve 36 is turned on, the 
negative pressure of the above-mentioned intake manifold 3 will be introduced into the diaphragm room 
of the above ASV33, the energization force of a spring will be resisted, and a diaphragm bulb will open. 
And a lead valve opens with the negative pressure in above-mentioned EGUZOSUTOMANIHORUDO 
25, and atmospheric air (secondary air) is introduced in above-mentioned 

EGUZOSUTOMANIHORUDO 25 through the above-mentioned air cleaner 7. On the other hand, when 
the above-mentioned ASV actuation change-over solenoid valve 36 is OFF, the diaphragm room of the 
above ASV33 is released by atmospheric air, a diaphragm bulb closes the valve according to the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/13/2004 



PageS of 12 



energization force of a spring, and supply of the secondary air is suspended. 

[0027] In the case of supply of the secondary air by the above ASV33, and supply interruption, based on 
the difference of the maximum of pressure pulsation and the minimum value which are produced at the 
time of the secondary air supplies ON and OFF, troubleshooting of a secondary air supply system is 
performed so that the pressure in the above-mentioned secondary air path 34 may be detected by the 
pressure sensor 38 which is open for free passage to the above-mentioned secondary air path 34 and may 
mention later. In addition, the above-mentioned pressure sensor 38 may be constituted so that the 
pressure of the secondary air path 32 of an exhaust side may be detected. 

[0028] On the other hand, the crank rotor 28 is fixed to revolve by crankshaft lb supported by the 
above-mentioned cylinder block la, and the crank angle sensor 29 which consists of magnetometric 
sensors (electromagnetism pickup etc.) or a photosensor etc. which detects the projection (or slit) 
corresponding to a predetermined crank angle on the periphery of this crank rotor 28 is opposite-**(ed). 
Furthermore, cam rotors 30 are formed successively by cam-shaft lc of the above-mentioned cylinder 
head 2, and the cam angle sensor 31 for cylinder distinction which similarly becomes this cam rotor 30 
from a magnetometric sensor or a photosensor is opposite-**(ed). 

[0029] Next, an electronic control (ECU) 40 is explained based on drawing 10 . The voltage stabilizer 
47 which ECU40 is constituted considering the microcomputer to which CPU41, ROM42, RAM43, 
backup RAM 44, and the I/O interface 45 were mutually connected through the bus line 46 as a core, in 
addition supplies a stabilization electrical potential difference to each part, the actuation circuit 48 which 
drives actuators with the signal from the output port of the above-mentioned I/O interface 45, and the 
circumference circuit of the A/D-converter 49 grade which changes the analog signal from sensors into a 
digital signal are incorporated. 

[0030] The above-mentioned voltage stabilizer 47 is connected to a dc-battery 51 through relay contact 
of the ECU relay 50, and the relay coil of the above-mentioned ECU relay 50 is connected to this dc- 
battery 51 through the ignition switch 52. Moreover, directly, it connects with the above-mentioned dc- 
battery 51, and when the above-mentioned ignition switch 52 is turned on and relay contact of the ECU 
relay 50 becomes close, while a power source is supplied to each part from the above-mentioned voltage 
stabilizer 47, as for the above-mentioned voltage stabilizer 47, the power source for backup is always 
supplied to the above-mentioned backup RAM 44 irrespective of ON of the above-mentioned ignition 
switch 52, and OFF. 

[0031] moreover, in the input port of the above-mentioned I/O interface 45 While idle switch 9b, a 
knock sensor 22, the crank angle sensor 29, the cam angle sensor 31, and a speed sensor 39 are 
connected The inhalation air content sensor 8, throttle opening sensor 9a, pressure sensors 13 and 38, the 
cooling coolant temperature sensor 24, F02 sensor 26a, And R02 sensor 26b is connected through 
above-mentioned A/D converter 49, and the monitor of the electrical potential difference VB from the 
above-mentioned dc-battery 51 is further inputted and carried out to above-mentioned A/D converter 49. 

[0032] On the other hand, while an ignitor 16 is connected, through the above-mentioned actuation 
circuit 48, it is arranged in the output port of the above-mentioned I/O interface 45 by the ISC bulb 11, 
the pressure-of-induction-pipe force / atmospheric-pressure change-over solenoid valve 12, an injector 
14, the ASV actuation change-over solenoid valve 36, and the instrument panel that is not illustrated, 
and the MIL lamp 53 which concentrates and displays various alarms is connected to it. 
[0033] Data after memorizing fixed data, such as an engine control program, various kinds of electric 
fault finding, and maps, and processing the output signal of each above-mentioned sensors and switches 
for the above RAM 43, and the data which carried out data processing by the above CPU 41 are stored 
in the above ROM 42. Moreover, various study maps etc. are stored in the above-mentioned backup 
RAM 44, and data are held also when it is OFF of the above-mentioned ignition switch 52. 
[0034] The control program memorized by the above ROM 42 in the above CPU 41 is followed. The 
duty ratio of the driving signal of fuel oil consumption, ignition timing, and the ISC bulb 1 1 etc. is 
calculated, various engine control, such as feed back control of air-fuel ratio, ignition-timing control, 
and ISC control, is performed — both By turning on the ASV actuation change-over solenoid valve 36 
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by the predetermined operating range, making ASV33 open, and supplying the secondary air in 
EGUZOSUTOMANIHORUDO 25 Oxidation reaction of the exhaust gas within 
EGUZOSUTOMANIHORUDO 25 is promoted, and improvement in the clarification effectiveness in 
front catalytic-converter 27a and rear catalytic-converter 27b is aimed at. 

[0035] Furthermore, the above ECU 40 (microcomputer centering on the above CPU 41) has the 
troubleshooting function (the so-called self-checking function) to perform troubleshooting, such as a 
secondary air supply system which consists of ASV33 or ASV actuation change-over solenoid-valve 36 
grade, each sensors, and each actuators, and the trouble data detected by this troubleshooting function 
are stored in the above-mentioned backup RAM 44. 

[0036] In addition, the above-mentioned trouble data can be read outside by connecting the serial 
monitor 60 to ECU40 through a connector 54. This serial monitor 60 is explained in full detail by JP,2- 
73 131, A which these people submitted previously. 

[0037] Troubleshooting of the secondary air supply system by the above ECU 40 A pulsating pressure- 
differential calculation means to compute the difference of the maximum of the pressure pulsation in the 
secondary air path 34, and the minimum value based on the pressure data in the secondary air path 34 
detected with the pressure sensor 38 as a secondary air path pressure detection means, It is based on the 
data of the atmospheric pressure detected with the pressure sensor 13 as an atmospheric-pressure 
detection means. A decision value setting-out means to set up the decision value forjudging the 
abnormalities of the above-mentioned secondary air supply system, And it carries out by each function 
of an abnormality judging means to judge abnormalities as compared with the decision value which set 
up the difference of the maximum of the pressure pulsation in the secondary air path 34, and the 
minimum value with the above-mentioned decision value setting-out means. At the time of an abnormal 
occurrence, the MIL lamp 53 as a warning means is switched on (or flash), and warning is emitted by 
the operator. 

[0038] Hereafter, the processing concerning troubleshooting of the secondary air supply system by the 
above ECU 40 is explained according to the flow chart of drawing 3 - drawing 7 . 
[0039] Drawing 7 shows the atmospheric-pressure detection routine by which interruption activation is 
carried out for every predetermined time, by this routine, first, is step S51 and distinguishes 
atmospheric-pressure measurement mode or pressure-of-induction-pipe force measurement mode. In 
addition, each measurement mode is switched for every setup time by referring to the flag set or cleared 
for example, at the time of each measurement mode termination. Although the pressure-of-induction- 
pipe force / atmospheric-pressure change-over solenoid valve 12 is turned on and turned off for every 
setup time and the pressure-of-induction-pipe force and an atmospheric pressure are measured by turns 
by the pressure sensor 13 Pressure-of-induction-pipe force detection processing is the same as 
atmospheric pressure detection processing, and the explanation is omitted in order not to participate in 
troubleshooting of a secondary air supply system directly. 

[0040] And when it is not in atmospheric-pressure measurement mode in the above-mentioned step S51, 
a routine is turned, and if progress to step S52 from the above-mentioned step S51, the pressure-of- 
induction-pipe force / atmospheric-pressure change-over solenoid valve 12 is turned on, an atmospheric- 
air port is released and a pressure sensor 13 is made to open for free passage an atmospheric-air side at 
the time of atmospheric-pressure measurement mode, stabilization waiting after turning on the pressure- 
of-induction-pipe force / atmospheric-pressure change-over solenoid valve 12 will be performed at steps 
S53 and S54. 

[0041] Counted value C is counted up at step S53 (C<-C +1). Namely, at step S54 It investigates 
whether counted value C became the one or more set points CS, and escapes from a routine at the time 
of C<CS1. By C>=CS1 When it can consider that time amount passes and is stable enough when 
performing pressure measurement after turning on the pressure-of-induction-pipe force / atmospheric- 
pressure change-over solenoid valve 12 and releasing an atmospheric-airport, it progresses to step S55. 
[0042] At step S55, if A/D conversion of the analog signal from a pressure sensor 13 is inputted and 
carried out, data processing to an A/D-conversion value is performed at step S56 and it asks for the 
atmospheric-pressure data PA, for equalization processing at step S57, the atmospheric-pressure data PA 
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will be integrated and an integrated value SUM (initial value is 0) will be calculated (SUM<-SUM+PA). 

[0043] At continuing step S58, counted value i for counting the count of addition is counted up, and it 
investigates whether counted value i reached the predetermined number n at step S59. And it escapes 
from a routine at the time of i<n, and at the time of i>=n, it progresses to step S60 from the above- 
mentioned step S59, and the division of the integrated value SUM is done by the count n of addition, 
and an average value is calculated and it stores in the predetermined address of backup (PA<-SUM/n) 
RAM 44 by using this average value as the atmospheric-pressure data PA. 

[0044] Then, it progresses to henceforth [ step S61 ], and at each step of steps S61, S62, and S63, 
counted value C and i and an integrated value SUM are cleared, respectively (C<-0, i<-0, SUM<-0), and 
it escapes from a routine. In addition, the atmospheric-pressure data PA stored in backup RAM 44 are 
good also by weighted average processing. 

[0045] Next, the troubleshooting routine of drawing 3 - drawing 6 is explained. It is the interruption 
routine performed for every predetermined time, and this troubleshooting is step SI 01, and if a routine is 
started, when the diagnosis at the time of the secondary air supply ON is completed, refer to the flag Fl 
set to 1 for it. And when the diagnosis at the time of the secondary air supply ON is not completed by 
F1=0, it progresses to henceforth [ step SI 02 ], and when the diagnosis at the time of the secondary air 
supply ON is completed by Fl=l, it progresses to henceforth [ step S130 ] that the diagnosis at the time 
of the secondary air supply OFF should be performed. 

[0046] In addition, each flag used in this troubleshooting routine, each counted value, and each variable 
are initialized by 0 at the time of system initialization. Therefore, it progresses to henceforth [ step 
SI 02 ] from step SI 01 by F1=0 until the diagnosis at the routine first time and the time of the secondary 
air supply ON is completed. 

[0047] First, the diagnostic process at the time of the secondary air supply ON after step SI 02 is 
explained. At step SI 02, an engine operation condition investigates whether predetermined diagnostic 
conditions are satisfied. It is at the slowdown time of a low load and a high revolution, and is that that it 
is [ fuel cut ] under activation, each sensors, and the ASV actuation change-over solenoid valve 36 are 
normal etc., and when diagnostic conditions are not satisfied in the above-mentioned step SI 02, it 
branches from the above-mentioned step SI 02 to step SI 60, and refer to the flag F2 set to 1 with 
diagnostic activation for this diagnostic condition. 

[0048] Consequently, in the above-mentioned step SI 60, when it escapes from a routine at the time of 
F2=0 and operational status changes during diagnostic activation by F2=l, in order to once stop a 
diagnosis and to make it return to the condition before a diagnosis, it investigates whether the ASV 
actuation change-over solenoid valve 36 is turned on at step S161. And it progresses to step S163, after 
jumping to step SI 63 when the ASV actuation change-over solenoid valve 36 is OFF, and turning off 
the ASV actuation change-over solenoid valve 36 at step SI 62, when the ASV actuation change-over 
solenoid valve 36 is ON. 

[0049] At step SI 63, if a flag F2 is cleared (F2 <-0), the counted value CI and C2 and the flag F3 which 
are later mentioned at steps S164-S168, Variable (minimum value) MIN, and Variable (maximum) 
MAX will be cleared (C K-0, C 2<-0, F3 <-0, MIN<-0, MAX<-0), and it will escape from a routine. 
[0050] On the other hand, if diagnostic conditions are satisfied in the above-mentioned step SI 02 and it 
progresses to step SI 03 from the above-mentioned step SI 02, it will investigate whether with reference 
to the flag FNGON of backup RAM 44, the abnormality judging is made by the diagnosis at the time of 
the secondary air supply ON to last time. And it is FNGON^l, and when judged with those with 
abnormalities in the diagnosis at the time of the secondary air supply ON to last time, it jumps from the 
above-mentioned step SI 03 to step SI 23, and a flag Fl is set (Fl <-l), and it escapes from a routine in 
order to make it shift to the diagnosis at the time of the secondary air supply OFF as diagnostic 
termination at the time of the secondary air supply ON. 

[0051] In the above-mentioned step SI 03, it is FNGON=0. Moreover, the diagnostic first time, or when 
judged with it being normal in the diagnosis at the time of the secondary air supply ON to last time If a 
flag F2 is set in order to show that it progresses to step SI 04 and is [ diagnostic ] under activation from 
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the above-mentioned step SI 03 (F2 <-l), it will progress to step SI 05, the ASV actuation change-over 
solenoid valve 36 will be turned ON, and secondary air supply in an exhaust air system will be turned 
ON compulsorily. 

[0052] At continuing steps SI 06 and SI 07, after turning ON the ASV actuation change-over solenoid 
valve 36 from OFF, a standby process until the pressure in the secondary air path 34 is stable is 
performed. Namely, in order to clock the elapsed time after turning ON the ASV actuation change-over 
solenoid valve 36 from OFF at step SI 06, If counted value CI is counted up (CI <-C 1+1), step SI 07 
compares counted value CI with the set point TMON. At the time of CKTMON It escapes from a 
routine, and at the time of CI >=TMON, it progresses to step SI 08 noting that the pressure in the 
secondary air path 34 is stable. 

[0053] At step SI 08, the flag F3 which shows that initial setting for calculating the minimum value and 
maximum of the pressure pulsation in the secondary air path 34 within the setup time is made is referred 
to. Since initial setting cannot be managed with the beginning of processing (F3=0), it progresses to step 
SI 09 from step SI 08. the current pressure measurement value PON at the time of the secondary air 
supply ON by the pressure sensor 38 — the minimum value MIN — initializing (MIN<-PON) — In order 
to initialize Maximum MAX by the above-mentioned pressure measurement value PON at step SI 10 
(MAX<-PON) and for step SI 1 1 to show initialization termination, a flag F3 is set to 1 and it escapes 
from a routine (F3 <-l). 

[0054] If the above initial setting ends, a routine is started again and it results to step SI 08, it progresses 
to step SI 12 from step SI 08 for F3=l, and the pressure measurement value PON is compared with the 
minimum value MIN. And at the time of MIN>PON, it progresses to step SI 13 from the above- 
mentioned step SI 12, the minimum value MIN is set up at the pressure measurement value PON, and it 
progresses to step (MIN<-PON) SI 16, and at the time of MIN<=PON, it progresses to step SI 14 from 
the above-mentioned step SI 12, and the pressure measurement value PON is compared with Maximum 
MAX. 

[0055] At the above-mentioned step SI 14, it progresses to step SI 16 at the time of MAX>=PON, and 
progresses to step SI 15 at the time of MAX<PON, and Maximum MAX is set up at the pressure 
measurement value PON (MAX<-PON), and it progresses to step SI 16. And if counted value C2 is 
counted up at step SI 16 (C2 <-C 2+1), it will investigate whether as compared with the set point CTON, 
the processing which calculates the minimum value and maximum of a pressure in the secondary air 
path 34 within the setup time ended counted value C2 at step SI 17. 

[0056] In the above-mentioned step SI 17, escape from a routine at the time of C2<CTON, and it 
progresses to step SI 18 at the time of C2 >=CTON. If the difference DLTPON of the maximum MAX 
of the pressure pulsation in the secondary air path 34 within the setup time and the minimum value MIN 
is computed (DLTPON<-MAX-MIN) The newest atmospheric-pressure data PA from backup RAM 44 
at step SI 19 Read-out, Based on this atmospheric-pressure data PA, the decision value (secondary air 
supply ON side decision value) ASVNGON in the atmospheric pressure at the time of this diagnostic 
activation is set up. At step SI 20 By comparing this secondary air supply ON side decision value 
ASVNGON with Difference DLTPON, the abnormality judging by the side of the secondary air supply 
ON is performed. 

[0057] The above-mentioned secondary air supply ON side decision value ASVNGON When it is in 
operational status predetermined in an engine operation condition, for example, a low load, and the 
operating range which it is at the slowdown time of a high revolution and by which a fuel cut is 
performed and the smallest condition has the pressure pulsation in the secondary air path 34 at the time 
of the secondary air supply ON, As the difference of the maximum and minimum value is beforehand 
searched for by experiment etc., for example, it is shown in drawing 8 , the value under each 
atmospheric pressure is stored in the table of ROM42. That is, a decision value is set up according to the 
atmospheric pressure measured with the pressure sensor 13 since it would become relatively and small if 
it will become relatively and large if, as for the pressure pulsation in the secondary air path 34, an 
atmospheric pressure becomes high to wash transit etc., and an atmospheric pressure becomes low to 
high-ground transit etc. 
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[0058] In the state of secondary air supply ON, in and the case of DLTPON>ASVNGON The minimum 
secondary airflow is secured and it can judge with a secondary air supply system being normal. 
Conversely in DLTPON<=ASVNGON It can be judged that leakage etc. produces poor valve opening 
of ASV33, poor actuation of the ASV actuation change-over solenoid valve 36, the leakage in piping, 
etc. in a secondary air supply system by degradation of the components which constitute a secondary air 
supply system with the passage of time etc., and the pressure pulsation in the secondary air path 34 is 
small rather than always [ forward ]. 

[0059] Therefore, in order to judge with a secondary air supply system being normal at the above- 
mentioned step SI 19 at the time of DLTPON>AS VNGON and for step SI 23 to show the diagnostic 
termination at the time of the secondary air supply ON, a flag Fl is set and it escapes from a routine 
through the above-mentioned (Fl <-l) steps S164-S168. On the other hand, when the comparison result 
in the above-mentioned step S120 is DLTPON<=ASVNGON If the flag FNGON which judges with an 
abnormal occurrence in a secondary air supply system, progresses to step SI 21 from the above- 
mentioned step SI 20, and shows trouble generating in the time of the secondary air supply ON of a 
secondary air supply system is set and it stores in the predetermined address of backup (FNGON<-l) 
RAM 44 The MIL lamp 53 is made to turn on at step SI 22 (or flash), and it warns an operator of an 
abnormal occurrence, and escapes from a routine through the above-mentioned step SI 23. 
[0060] Next, the diagnosis at the time of the secondary air supply ON is completed, and the processing 
when a flag Fl being set to 1 and progressing to henceforth [ step SI 30 ] from step S 101 is explained. 
[0061] When it investigates whether diagnostic conditions are satisfied on the occasion of the diagnostic 
activation at the time of the secondary air OFF like the time of the diagnostic activation at the time of 
the above-mentioned secondary air ON and is not satisfied with step SI 30 of diagnostic conditions, 
When it branches to henceforth [ the above-mentioned step SI 63 ] and diagnostic conditions are 
satisfied, it investigates whether the abnormality judging is made by the diagnosis at the time of the 
secondary air supply OFF to last time by progressing to step S131 and referring to the flag FNGOF of 
backup RAM 44. And it is FNGOF=l, and when judged with those with abnormalities in the diagnosis 
at the time of the secondary air supply OFF to last time, it jumps from the above-mentioned step S131 to 
step SI 50 that the diagnosis at the time of the secondary air supply OFF should be stopped, a flag Fl is 
cleared (Fl <-0), and it escapes from a routine through the above-mentioned steps S163-S168. 
[0062] On the other hand, at the above-mentioned step S 131, it is FNGOFO, and when judged with it 
being normal in the diagnosis at the time of the secondary air supply OFF to the diagnostic first time at 
the time of the secondary air supply OFF, or last time, it progresses to step SI 32 from the above- 
mentioned step SI 31, the ASV actuation change-over solenoid valve 36 is turned OFF, and secondary 
air supply in an exhaust air system is made into a idle state. 

[0063] Next, in order to clock the elapsed time after progressing to step S133 and turning off the ASV 
actuation change-over solenoid valve 36, counted value CI is counted up (CI <-C 1+1), and it 
investigates whether counted value CI reached the set point TMOF at step SI 34. And if it escapes from 
a routine, it is set to CI >=TMOF at the above-mentioned step SI 34 at the time of Cl<TMOF and the 
setup time passes, it will progress to step SI 35 and the flag F3 which shows that initial setting for 
calculating the minimum value and maximum of the pressure pulsation in the secondary air path 34 in a 
secondary air supply OFF condition is made will be referred to. 

[0064] And at the time of F3=0, it branches from the above-mentioned step S135 to step S136, and 
progresses to step 139 from the above-mentioned step SI 35 at the time of F3=l. In the phase where 
initial setting for calculating the minimum value and maximum is not made, at steps S136 and S137, if 
the minimum value MIN and Maximum MAX are initialized, respectively by the current pressure 
measurement value POF by the pressure sensor 38 at the time of the secondary air supply OFF (MIN<- 
POF, MAX<-POF), in order to show initialization termination, a flag F3 will be set to 1 (F3 <-l), and it 
will escape from a routine by step SI 38. 

[0065] Next, if a routine is started again, it results to step SI 35 and it progresses to step SI 39 by F3=l, 
the pressure measurement value POF is compared with the minimum value MIN. And at the time of 
MIN>POF, it progresses to step SI 40 from the above-mentioned step SI 39, the minimum value MIN is 
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set up at the current pressure measurement value POF, and it progresses to step (MIN<-POF) SI 43, and 
at the time of MIN<=POF, it progresses to step SI 41 from the above-mentioned step SI 39, and the 
pressure measurement value POF is compared with Maximum MAX. 

[0066] At the above-mentioned step S 141, it progresses to step SI 43 at the time of MAX>=POF, and at 
the time of MAX<POF, Maximum MAX is set up at the current pressure measurement value POF by 
step SI 42 (MAX<-POF), and it progresses to step SI 43 at it. And if counted value C2 is counted up at 
step SI 43 (C2 <-C 2+1), it will investigate whether as compared with the set point CTOF, the 
processing which calculates the minimum value and maximum of a pressure in the secondary air path 34 
within the setup time ended counted value C2 at step SI 44. 

[0067] In the above-mentioned step SI 44, escape from a routine at the time of C2<CTOF, and it 
progresses to step SI 45 at the time of C2 >=CTOF. If the difference DLTPOF of the maximum MAX of 
the pressure pulsation in the secondary air path 34 in a secondary air supply OFF condition and the 
minimum value MIN is computed (DLTPOF<-MAX-MIN) The newest atmospheric-pressure data PA 
from backup RAM 44 at step SI 46 Read-out, Based on this atmospheric-pressure data PA, the decision 
value (secondary air supply OFF side decision value) ASVNGOF in the atmospheric pressure at the time 
of this diagnostic activation is set up. At step SI 47 By comparing this secondary air supply OFF side 
decision value ASVNGOF with Difference DLTPOF, the abnormality judging by the side of the 2 air 
supply OFF is performed. 

[0068] The above-mentioned secondary air supply OFF side decision value ASVNGOF It is in 
operational status predetermined in an engine operation condition, for example, a low load, and the 
operating range which it is at the slowdown time of a high revolution and by which a fuel cut is 
performed. In the largest condition, the pressure pulsation in the secondary air path 34 which it is 
intercepted by the clausilium of ASV33 with an exhaust air system, and is produced with engine 
inhalation negative pressure The difference of the maximum and minimum value is beforehand searched 
for by experiment etc., and the value under each atmospheric pressure as well as the secondary air 
supply ON side decision value ASVNGON is stored in the table of ROM42. 

[0069] In addition, each above-mentioned decision values ASVNGON and ASVNGOF are not stored in 
the table which makes an atmospheric pressure a parameter, but are beforehand stored in ROM42 
respectively in quest of the value under the atmospheric pressure (;, for example, a standard atmosphere, 
hereafter called a criteria atmospheric pressure) made into the criteria in the case of an abnormality 
judging, and may be converted into the value in the atmospheric pressure at the time of diagnostic 
activation by the operation, respectively. 

[0070] And in the state of secondary air supply OFF, in DLTPOF<=ASVNGOF, the secondary air path 
34 is thoroughly intercepted with an exhaust air system, and it can judge with it being normal, and when 
it is DLTPOF> ASVNGOF, the secondary air path 34 is not thoroughly intercepted by the poor 
clausilium of ASV33, and poor actuation of the ASV actuation change-over solenoid valve 36 with an 
exhaust air system, but it can be judged that pressure pulsation is large rather than always [ forward ]. 
[0071] Therefore, if it judges that a secondary air supply system is normal at the above-mentioned step 
S147 at the time of DLTPOF<=AS VNGOF, it progresses to step S150 and a flag Fl is cleared (Fl <-0), 
each counted value, each flag, and each variable will be cleared through the above-mentioned step SI 63, 
and it will escape from a routine. On the other hand, at the above-mentioned step SI 47, at the time of 
DLTPOF>ASVNGOF Judge with an abnormal occurrence in a secondary air supply system, and it 
branches from the above-mentioned step SI 47 to step SI 48. If the flag FNGOF which is the secondary 
air supply OFF side and shows that abnormalities occurred is set and it stores in the predetermined 
address of backup (FNGOF<-l) RAM 44 After making the MIL lamp 53 turn on at step S149 (or flash), 
warning of an abnormal occurrence and clearing a flag Fl at step SI 50 similarly, it jumps to the above- 
mentioned step SI 63. 

[0072] At the time of the secondary air supply ON, abnormalities are judged based on the size of the 
pressure pulsation by the secondary air flowing the inside of the secondary air path 34 actually. Namely, 
at the time of the secondary air supply OFF By judging the inside of the secondary air path 34 based on 
the pressure pulsation which the secondary air does not flow but is produced in connection with an 
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engine inhalation cycle When the air- fuel ratio between cylinders varies and a flame failure occurs, Or 
in order that secondary airflow, such as a low load field, can detect the abnormalities of a secondary air 
supply system certainly also in few operating range and may moreover set up a decision value according 
to atmospheric pressure in this case, The effect of atmospheric pressure can be eliminated, an always 
exact judgment is enabled regardless of a high-ground wash, and dependability can be improved. 
[0073] In addition, the pressure in each condition of the secondary air supplies ON and OFF in an 
exhaust air system is detected at the secondary air path 32 of an exhaust side, and you may make it set 
up the secondary air supply OFF side decision value based on the pressure pulsation in the secondary air 
path 32 in the condition of having been thoroughly intercepted with the inhalation-of-air system. 
[0074] Drawing 1 1 and drawing 12 are flow charts which show the modification part of a 
troubleshooting routine with respect to the 2nd gestalt of operation of this invention. 
[0075] This gestalt changes a part of troubleshooting function to the secondary air supply system in the 
1st above-mentioned gestalt. It is based on the pressure data in the secondary air path 34 detected with 
the pressure sensor 38 as a secondary air path pressure detection means, and the data of the atmospheric 
pressure detected with the pressure sensor 13 as an atmospheric-pressure detection means. The pulsating 
pressure-differential calculation means compute by converting it into the value under the criteria 
atmospheric pressure for an abnormality judging, And an abnormality judging means to judge 
abnormalities as compared with the decision value which set up beforehand the difference of the 
maximum of the pressure pulsation in the secondary air path 34 computed with this pulsating pressure- 
differential calculation means and the minimum value under criteria atmospheric pressure performs 
troubleshooting. 

[0076] As opposed to the 1st gestalt which sets up the decision value for an abnormality judging 
according to the actual atmospheric pressure at the time of a diagnosis namely, with this gestalt The 
criteria atmospheric pressure for the abnormality judging which mentioned above the pressure in the 
secondary air path 34 measured at the time of a diagnosis An abnormality judging is performed by 
converting into the value in (for example, a standard atmosphere), and comparing with the decision 
value which set up beforehand the difference of the maximum of the pressure pulsation in the secondary 
air path 34 under this criteria atmospheric pressure, and the minimum value as a value under criteria 
atmospheric pressure. 

[0077] For this reason, by the troubleshooting routine in this gestalt, while changing steps SI 19 and 
SI 20 of the troubleshooting routine in the 1st above-mentioned gestalt into steps SI 190 and SI 200, 
steps SI 46 and SI 47 are changed into steps SI 460 and SI 470. Hereafter, the modification part is 
explained. 

[0078] As shown in drawing 1 1 , at step SI 190 Based on the newest atmospheric-pressure data PA 
currently stored in backup RAM 44, the difference DLTPON of the maximum MAX of the pressure 
pulsation in the secondary air path 34 and the minimum value MIN is converted into the value in a 
criteria atmospheric pressure. At step SI 200 The abnormality judging by the side of the secondary air 
supply ON is performed by comparing the secondary air supply ON side decision value ASVNGON 
which is beforehand set to the bottom of criteria atmospheric pressure with this converted difference 
DLTPON, and is stored in ROM42. 

[0079] As shown in drawing 12 , moreover, at step SI 460 Based on the newest atmospheric-pressure 
data PA currently stored in backup RAM 44, the difference DLTPOF of the maximum MAX of the 
pressure pulsation in the secondary air path 34 and the minimum value MIN is converted into the value 
in a criteria atmospheric pressure. At step SI 470 The abnormality judging by the side of the secondary 
air supply OFF is performed by comparing the secondary air supply OFF side decision value 
ASVNGOF which is beforehand set to the bottom of criteria atmospheric pressure with this converted 
difference DLTPOF, and is stored in ROM42. 

[0080] Although the differences DLTPON and DLTPOF of the maximum MAX of pressure pulsation 
and the minimum value MIN in each condition of the secondary air supplies ON and OFF are 
convertible into the value in criteria atmospheric pressure as follows if criteria atmospheric pressure is 
made into a standard atmosphere, it cannot be overemphasized that Maximum MAX and the minimum 
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value MIN in each condition are converted into the value in criteria atmospheric pressure, and you may 

make it search for the difference. 

[0081] 

Also in DLTPON<-DLTPONx760/PADLTPOF<-DLTPOFx760 / PA book gestalt, when the effect of 
atmospheric pressure is eliminated, an always exact judgment is enabled regardless of a high-ground 
wash like the 1st above-mentioned gestalt, the air- fuel ratio between cylinders varies and a flame failure 
occurs, secondary airflow, such as a low load field, can detect the abnormalities of a secondary air 
supply system certainly also in few operating range. 
[0082] 

[Effect of the Invention] As explained above, according to this invention, the difference of the maximum 
of the pressure pulsation in a secondary air path and the minimum value is computed. The abnormalities 
of a secondary air supply system are judged by comparing with the decision value which set up the 
computed difference based on the data of an atmospheric pressure. Or the difference of the maximum of 
the pressure pulsation in a secondary air path and the minimum value is computed by converting it into 
the value under the criteria atmospheric pressure for an abnormality judging. In order to judge the 
abnormalities of a secondary air supply system by comparing with the decision value which set up the 
computed difference beforehand under criteria atmospheric pressure, when the air- fuel ratio between 
cylinders varies and a flame failure occurs, Or to few operating range etc., secondary airflow, such as a 
low load field, can eliminate the effect of atmospheric pressure, enables an always exact judgment 
regardless of a high-ground wash, and can improve dependability. 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fault read-out unit of the secondary air supply system of the engine which supplies the 
secondary air to an exhaust air system through a secondary air path A secondary air path pressure 
detection means to detect the pressure in the above-mentioned secondary air path, It is based on the data 
of the path internal pressure detected with an atmospheric pressure detection means to detect 
atmospheric pressure, and the above-mentioned secondary air path pressure detection means. A 
pulsating pressure-differential calculation means to compute the difference of the maximum of the 
pressure pulsation in the above-mentioned secondary air path in the condition of supplying the 
secondary air to the exhaust air system, and the minimum value, A decision value setting-out means to 
set up the decision value forjudging the abnormalities of the above-mentioned secondary air supply 
system based on the data of the atmospheric pressure detected with the above-mentioned atmospheric- 
pressure detection means, When the above-mentioned difference is below the above-mentioned decision 
value as compared with the decision value which set up the difference of the maximum of the pressure 
pulsation in the above-mentioned secondary air path computed with the above-mentioned pulsating 
pressure-differential calculation means, and the minimum value with the above-mentioned decision 
value setting-out means, The fault read-out unit of the secondary air supply system of the engine 
characterized by having the abnormality judging means the above-mentioned secondary air supply 
system judges that is unusual. 

[Claim 2] In the fault read-out unit of the secondary air supply system of the engine which supplies the 
secondary air to an exhaust air system through a secondary air path A secondary air path pressure 
detection means to detect the pressure in the above-mentioned secondary air path, It is based on the data 
of the path internal pressure detected with an atmospheric pressure detection means to detect 
atmospheric pressure, and the above-mentioned secondary air path pressure detection means. A 
pulsating pressure-differential calculation means to compute the difference of the maximum of the 
pressure pulsation in the above-mentioned secondary air path in the condition of having suspended 
secondary air supply in an exhaust air system, and the minimum value, A decision value setting-out 
means to set up the decision value forjudging the abnormalities of the above-mentioned secondary air 
supply system based on the data of the atmospheric pressure detected with the above-mentioned 
atmospheric-pressure detection means, It compares with the decision value which set up the difference 
of the maximum of the pressure pulsation in the above-mentioned secondary air path computed with the 
above-mentioned pulsating pressure-differential calculation means, and the minimum value with the 
above-mentioned decision value setting-out means. When the above-mentioned difference is larger than 
the above-mentioned decision value, The fault read-out unit of the secondary air supply system of the 
engine characterized by having the abnormality judging means the above-mentioned secondary air 
supply system judges that is unusual. 

[Claim 3] In the fault read-out unit of the secondary air supply system of the engine which supplies the 
secondary air to an exhaust air system through a secondary air path A secondary air path pressure 
detection means to detect the pressure in the above-mentioned secondary air path, It is based on an 
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atmospheric pressure detection means to detect atmospheric pressure, and the data of the path internal 
pressure detected with the above-mentioned secondary air path pressure detection means and the data of 
the atmospheric pressure detected with the above-mentioned atmospheric pressure detection means. The 
pulsating pressure-differential calculation means compute by converting it into the value under the 
criteria atmospheric pressure for an abnormality judging, When the above-mentioned difference is 
below the above-mentioned decision value as compared with the decision value which set up beforehand 
the difference of the maximum of the pressure pulsation in the above-mentioned secondary air path 
computed with the above-mentioned pulsating pressure-differential calculation means, and the minimum 
value under the above-mentioned criteria atmospheric pressure, The fault read-out unit of the secondary 
air supply system of the engine characterized by having the abnormality judging means the above- 
mentioned secondary air supply system judges that is unusual. 

[Claim 4] In the fault read-out unit of the secondary air supply system of the engine which supplies the 
secondary air to an exhaust air system through a secondary air path A secondary air path pressure 
detection means to detect the pressure in the above-mentioned secondary air path, It is based on an 
atmospheric pressure detection means to detect atmospheric pressure, and the data of the path internal 
pressure detected with the above-mentioned secondary air path pressure detection means and the data of 
the atmospheric pressure detected with the above-mentioned atmospheric pressure detection means. The 
pulsating pressure-differential calculation means compute by converting it into the value under the 
criteria atmospheric pressure for an abnormality judging, It compares with the decision value which set 
up beforehand the difference of the maximum of the pressure pulsation in the above-mentioned 
secondary air path computed with the above-mentioned pulsating pressure-differential calculation 
means, and the minimum value under the above-mentioned criteria atmospheric pressure. When the 
above-mentioned difference is larger than the above-mentioned decision value, The fault read-out unit of 
the secondary air supply system of the engine characterized by having the abnormality judging means 
the above-mentioned secondary air supply system judges that is unusual. 
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